Functional crosstalk of CAR-LXR and ROR-LXR in drug metabolism and lipid metabolism.
Nuclear receptor crosstalk represents an important mechanism to expand the functions of individual receptors. The liver X receptors (LXR, NR1H2/3), both the α and β isoforms, are nuclear receptors that can be activated by the endogenous oxysterols and other synthetic agonists. LXRs function as cholesterol sensors, which protect mammals from cholesterol overload. LXRs have been shown to regulate the expression of a battery of metabolic genes, especially those involved in lipid metabolism. LXRs have recently been suggested to play a novel role in the regulation of drug metabolism. The constitutive androstane receptor (CAR, NR1I3) is a xenobiotic receptor that regulates the expression of drug-metabolizing enzymes and transporters. Disruption of CAR alters sensitivity to toxins, increasing or decreasing it depending on the compounds. More recently, additional roles for CAR have been discovered. These include the involvement of CAR in lipid metabolism. Mechanistically, CAR forms an intricate regulatory network with other members of the nuclear receptor superfamily, foremost the LXRs, in exerting its effect on lipid metabolism. Retinoid-related orphan receptors (RORs, NR1F1/2/3) have three isoforms, α, β and γ. Recent reports have shown that loss of RORα and/or RORγ can positively or negatively influence the expression of multiple drug-metabolizing enzymes and transporters in the liver. The effects of RORs on expression of drug-metabolizing enzymes were reasoned to be, at least in part, due to the crosstalk with LXR. This review focuses on the CAR-LXR and ROR-LXR crosstalk, and the implications of this crosstalk in drug metabolism and lipid metabolism.